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CLAIMS 
[Claim(s)] 

[Claim 1] The recording information reader which is equipped with the following and 
characterized by controlling the aforementioned relative angle according to the output difference 
of the light-receiving means of the aforementioned couple. It is a luminescence means to be the 
recording information reader which has an angle detection means to detect the relative angle of 
the optical axis of the light beam for recording information detection, and the recording surface 
of a record medium to make, and, as for the aforementioned light beam for recording information 
detection, for the aforementioned angle detection means to turn the different diffused light to 
the aforementioned recording surface, and to irradiate. The light-receiving means of the couple 
which is mutually arranged on the basis of the aforementioned luminescence means at a 
symmetric position on the predetermined line of the direction which intersects perpendicularly 
on a flat surface perpendicular to the optical axis of the aforementioned diffused light at the 
recording track of the aforementioned record medium, and receives the reflected light by the 
aforementioned recording surface of the aforementioned diffused light. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

Especially a technical field this invention relates to the optical recording information reader 
which has the servo system which maintains the orthogonality relation of the optical axis of the 
light beam for recording information reading, and the recording surface of a record medium about 
an optical recording information reader. 

If the angle between the optical axis of the light beam for background technical recording 
information reading and the record disk which is a record medium to make shifts from a right 
angle, the information from a contiguity recording track will be revealed and the so-called cross 
talk phenomenon will arise. Thus, although it is variously as a cause by which the angle which 
both make shifts from orthogonality relation, a record disk originates in the disk axis of rotation 
inclining by aging in configuration change of an umbrella type, a bird clapper, and the deck 
section of a regenerative apparatus etc., and generating of a cross talk becomes unescapable 
from the place which is a problem after product shipment, for example. 

Then, the servo system which detects the cross talk concerned electrically, always maintains 
correctly the orthogonality relation of a light beam optical axis and a record disk, and mitigates a 
cross talk is prepared. This technology is indicated in detail by JP,57-186237,A. This example is 
applied to the regenerative apparatus of the record disk recorded by the CLV (constant linear 
velocity) method, the synchronizing signal record section covered all recording tracks in the 
record disk of a CAV (constant angular velocity) method, and ** of a Constant Linear Velocity's 
has detected the cross talk to aligning on the same radius line and being arranged using the fact 
of not aligning on the same radius line. That is, the disclosure component of the synchronizing 
signal information on the adjoining truck in a Constant Linear Velocity is detected, and the 
amount of cross talks is detected, and it is constituted so that the optical axis of the light beam 
for reading may be made to incline so that this amount may be lost. 

By this method, there are faults, like the electrical circuit for detection of a cross talk is limited 
to the thing of a Constant Linear Velocity with a bird clapper again as it is complicated and 
expensive, and it cannot apply about a Constant Angular Velocity. 

The outline this invention of invention is made to lose the fault of the above-mentioned 
conventional thing, and it aims at offering the recording information reader which has the 
function in which it is influenced at all by neither the clearance of a recording surface and 
pickup, nor the inclination of the recording track tangential direction of a record medium, but the 
relative angle of a pickup light beam and a recording surface can be correctly detected 
regardless of the recording method of a record medium. 

The relative angle detection means in the recording information reader by this invention is the 
composition of having the light-receiving means of the couple which is mutually arranged on the 
basis of a luminescence means at a symmetric position on the predetermined line of the 
direction which intersects perpendicularly at a recording track on a flat surface perpendicular to 
a luminescence means by which the different diffused light from the light beam for recording 
information detection was irradiated towards the recording surface, and the optical axis of this 
diffused light, and receives the diffused light by the recording surface of the diffused light 
Fruit ** A drawing is used and it explains below to an example in the example of this invention. 
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A view 1 is drawing showing one example of this invention, and the record disk 1 1 is shown as 
what leans to the horizontal line by deformation. The optical head unit 12 for reading the 
recording information of this record disk optically is formed, and this carries out the rotation 
shaft 14 and is supported to revolve by the supporter material 13 free [ rotation ]. This 
supporter material is being fixed to the slider 15, and this slider 15 is for moving the head unit 12 
to radial [ of a disk 1 1 ]. For example, a pinion gear 1 7 engages with the rack section 16 
currently formed in a part of slider 15, and move control of the slider 15 is carried out by the 
drive of the pinion gear 1 7 by the slider motor 1 8 the disk radial. 

The rapid-feed signal generation section 21 which generates the rapid-feed signal of the slider in 
the time of address reference of recording information or the so-called scanning operation etc. 
while the delivery signal generation section 20 is usually formed which detects the dc component 
contained in an error signal from the tracking error signal generator which is not illustrated, and 
generates the usual delivery signal of a slider is formed. The output of both [ these ] the signal 
generation section is supplied to a driver 19 through an adder 22, and the rotation drive of the 
slider motor 1 8 is performed. 

A light emitting device 23 and photo detectors 24a and 24b are attached on the head unit 12 
that the inclination of a disk 11 should be detected, the light-receiving outputs a and b of photo 
detectors 24a and 24b are inputted into the differential amplifier 25, and obtrude, and Force c 
drives the tilt motor 27 through a driver 26. The male screw section 28 combined with the axis 
of rotation of this tilt motor 27 and the female screw section prepared in a part of optical head 
unit 12 are screwing mutually, and the optical head unit 12 inclines with arbitrary tilt angles with 
rotation of a motor 27. The rotation shaft which makes the inclination center at this time turns 
into the shaft 14 of the supporter material 13. In addition, the spring S ****(ed) around the male 
screw section 28 is for preventing backlash. 

A view 2 is a perspective diagram of the optical head unit 12, and 29 is an objective lens. It is 
made to converge the light beam for recording information reading emitted from the laser light 
source in the interior of a unit 12 on the recording surface of the record disk 11 with this 
objective lens. The center of this objective lens 29 is arranged at the point that the optical axis 
31 and the rotation shaft 14 of a light beam cross. In order to carry out move control of the 
objective lens 29 in the direction parallel to an optical axis 31 so that it may always be 
completed by the light beam on a recording surface, the so-called focal actuator 30 is formed 
and this consists of a magnetic circuit, a coil, etc. 

The straight line passing through the center of an objective lens 29 and the center of a light 
emitting device 23 serves as abbreviation parallel at the tangential direction of the recording 
track under reproduction, the light emitting device 23 concerned is attached in the position 
which irradiates preferably the recording surface preceded at the time of recording information 
reading, the convergent point, i.e., the point detecting [ information ], of a light beam, and each of 
discharge light of this light emitting device and its reflected light passes through an objective 
lens 29. 

Moreover, it is satisfactory, even if the optical axis 31 of the light beam for recording information 
reading and the discharge optical axis from a light emitting device 23 are mutually parallel and it 
deals with it as the same. 

A view 3 is drawing showing the detail of the structure of the light emitting device 23 which 
detects a disk inclination, and photo detectors 24a and 24b. A light emitting device 24 emits the 
diffused light Then, in order for direct light not to carry out incidence from this light emitting 
device 24 to photo detectors 24a and 24b, it is made to abolish the direct incidence to photo 
detectors 24a and 24b by making it higher as composition which lays a light emitting device 23 
on a pedestal 32 than a light source position drawing (a), moreover — drawing (b) — each 
element — a coplanar — attaching — the circumference of a light emitting device 23 — 
cylinder-like light cover — the member 33 was formed and the direct incidence to a photo 
detector is prevented You may use which composition of these views (a) and (b). 
A view 4 is a plan showing the physical relationship of a light emitting device 23 and photo 
detectors 24a and 24b similarly. As shown in the view 2, in the flat surface (upper surface of a 
unit 12) perpendicular to the optical axis 31 of the light beam for pickup, both the photo 
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detectors 24a and 24b are arranged so that it may have a symmetric-position relation mutually 
on the basis of a light emitting device 23 on the straight line 32 parallel to the direction (radial 
[ of a record disk ]) which intersects perpendicularly with the recording track which is not 
illustrated. 

An operation of this invention by the above composition is explained using a view 5 or the 7th 
view . View 5 (a) - (c) is drawing having shown the reflective state of the flux of light discharged 
from the light emitting device 23 according to the inclination of a disk, and view 6 (a) - (c) is 
drawing which looked at this reflective state from the disk side, respectively. Moreover, a view 7 
is drawing having shown the outputs a and b of each photo detectors 24a and 24b, and the 
output c of the differential amplifier 25 according to the inclination of a disk, respectively, a view 
7 (a) and (b) show each output of photo detectors 24a and 24b, and this drawing (c) shows the 
output of the differential amplifier 25. a view 5 and the 6th view — the things corresponding to 
the state of** (a) to kick, (b), and (c) are the points A, B, and C of a view 7, respectively, and 
Point B has a level disk and is the case that a disk and an optical axis 31 are perpendicular 
When it has this perpendicular relation, emitting, it is reflected in the recording surface of a disk 
1 1 , and the discharge light from a light emitting device 23 is equally irradiated by photo detectors 
24a and 24b. Therefore, the output level of the differential amplifier 25 on which the output level 
of both elements spreads a phase etc. serves as zero. 

On the other hand, if a disk 1 1 deforms into an umbrella type as shown in a view 5 (a) and (c), 
the orthogonality relation of a disk and an optical axis 31 will shift. For example, incidence of the 
reflected light is carried out only to photo-detector 24a, in the case of a view 5 (a), the output 
level becomes with the maximum, as shown in A drawings 7, and the output level of photo- 
detector 24b serves as abbreviation 0. Therefore, the output level of the differential amplifier 25 
serves as the maximum with straight polarity. On the other hand, as shown in a view 5 (c), when 
it becomes, since incidence of the reflected light is carried out only to photo-detector 24b, as 
shown in C drawings 7, the output of the differential amplifier 25 serves as the maximum level of 
negative polarity. 

Therefore, when the angle of the recording surface of a disk to an optical axis 31 changes from a 
view 5 (a) to a view 5 (c), as shown in a c view 7, the signal with which level and polarity change 
according to the amount of gaps and its direction of a disk and an optical axis 31 of [ from 
orthogonality relation ] is drawn by the output c of the differential amplifier 25. If the RIRUTO 
servo of a closed loop is performed so that this differential output c may serve as zero, the 
optical axis 31 of a light beam can always be made right-angled to a disk 11, and it will become 
removable [ a cross talk ]. In addition, if the discharge light of a light emitting device 23 has 
intensity distributions, such as' Gaussian distribution, since the inclination of the output- 
characteristics of the differential amplifier will serve as size and detection sensitivity will serve 
as size, the size of photo detectors 24a and 24b and selection of arrangement become easy. 
Since the tilt motor 27 drives and the optical head unit 12 rotates centering on the rotation 
shaft 14 by the differential output of this differential amplifier 25, a tilt servo is made. 
Referring to a view 8 furthermore, for describing the advantage of this invention, a disk side has 
an inclination radial [ the ] and the inclination of a circumferencial direction to the clamp face (to 
the optical. axis of a pickup light beam, it is a perpendicular flat surface and datum level is called) 
of these luminescence and a photo detector, and it changes the distance of a disk side and 
datum level always and is not fixed. Then, it is necessary to answer only an angle change radial 
[ concerned ] and to answer angle change of distance with a disk, or a circumferencial direction. 
The view 8 (a) shows the relation of the disk reflected light (dotted line) and photo detectors 24a 
and 24b when a disk inclines to a circumferencial direction to datum level, and an alternate long 
and short dash line is the disk reflected light when a disk side and datum level are parallel. In this 
case, although the reflected light changes from an alternate long and short dash line like a dotted 
line, since both change of the light income of photo detectors 24a and 24b is equal, the output of 
the differential amplifier 25 of both the light-receiving output does not change. 
Although an octavus view (b) is a thing while a disk side and datum level have been parallel, when 
distance changes, and the reflected light shown by the dotted line changes as an alternate long 
and short dash line shows, since both change of ****** of both the photo detectors 24a and 
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24b is equal, the output of the differential amplifier 25 will not change in this ease, either. 
That is, that the difference of light income arises in the photo detectors 24a and 24b of a couple 
is only the case where a disk side inclines to the disk radial, and, therefore, detection of a cross 
talk will always make it exact. 

Since according to the effeet-of-the-invention this invention angle change of only a direction 
which influences a cross talk can be detected and it is not influenced at all to angle change of 
the other directions, change of distance, etc., it becomes detection of an exact cross talk, and 
removable. Moreover, since the composition which detects the relative angle of the optical axis 
of a light beam and a recording surface using the different diffused light from the light beam for 
recording information detection is taken, when a recording surface shifts from the perpendicular 
direction to the optical axis of a light beam slightly, the gap can be detected stably correctly. 
Moreover, it is applicable to all the disks of a Constant Angular Velocity and a Constant Linear 
Velocity, or other recording methods, and since it can attach in a pickup unit further, a 
miniaturization can be attained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

The side elevation in which the schematic diagram of the example of this invention and a view 2 
showing the perspective diagram of the pickup unit section of a view 1, and, as for a view 3, 
showing [ 1 ] the mode of a tilt detector, and a view 4 are the same, and the plan, and a view 5 - 
an octavus view are drawings explaining detection operation of the tilt detecting element of the 
equipment of a view 1. Explanation of the sign of main portions 
11 .... Disk 

23 .... Light emitting device 
24a, 24b .... Photo detector 
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DRAWINGS 



[A view 1] 
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[A view 2] 




[A view 4] 




[A view 7] 



[An octavus view ] 
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